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Description 

PAOKGRPU NP QF THE INVENTI O N 

1. Field of the Invent s 

[0001] The present Invention relates to the field of 
laparoscopic or endoscopic surgery, and more particu- 
larly to a device for advancing a surgical staple into torn 
tissue such as the meniscus of the knee for repairing io 
the torn meniscus. 

2. Discussion Of Tfie Prior Art 

[0002] A technique has been developed using arthro- 15 
scopic instruments which provides for meniscai repair 
through the use of a pair of surgical needles which are 
inserted through cannuli into the knee on opposite sides 
of the tear in the meniscus to be repaired. The needles 
are linked by a single suture which is pushed down 20 
through the cannuli and across the tear. An incision is 
made in the skin at the point where the needles exit the 
knee joint so that the leading end of each needle may 
be grasped and pulled through the joint The ends of the 
sutures are then grasped after the needles are removed 25 
from the suture ends and the suture is then tied outside 
the skin so that a horizontal suture is created in the 
meniscus. This procedure is repeated for placement of 
as many sutures as necessary to repair the meniscus 
tear. This process is very time consuming, and the 30 
strength of the repair is dependent upon the tension cre- 
ated by the knot tied in the suture. 
[0003] An additional procedure and instrument is 
known from U.S. Patent No. 5,002,562 upon which the 
preamble of claim is based, in which a barbed clip and 35 
instrument for applying the clip for repairing peripheral 
meniscai tears is disclosed. Trie instrument has a pair 
of opposed arcuate jaws which are shaped to hold a 
complementary-shaped curved surgical clip therebe- 
tween, such that the barbs of the dip are retained within 40 
notches in the jaws until the clip is inserted. The legs of 
the clip are typically joined by a flexible material, such 
as a suture. The jaws are biased in a normally open 
position, and as the jaws are pushed into the tissue, the 
jaws are scissored or closed together until they prefera- 4s 
Wy overlap to move the legs of the clip together until 
they cross. The jaws are then reopened and backed out 
of the tissue, with the barbs of the clip retaining the clip 
in position in the tissue. 

[0004] However, a disadvantage of such a device lies so 
in the fact that the scissoring or cutting action of the 
jaws necessary to move the legs of the clip together 
may further damage the surrounding meniscai tissue. 
Consequently, there remains a need for a tool for apply- 
ing tacks or staples which avoids incidental damage to ss 
the tissue during insertion of the staple. The need exists 
for a device for repairing torn tissue, such as the menis- 
cus of the knee, which obviates the disadvantages 



encountered in the prior art and provides an efficient, 
suture-type device which expedites the surgical proce- 
dure and reduces the amount of precision necessary on 
the part of the surgeon during the procedure. 
[0005] US-A-4265226 discloses a surgical clip for join- 
ing skin across an incision. The dip has a hook at each 
end. First one hook is engaged with skin on one side of 
the indsion and then tile other end of the clip is hooked 
into the skin on the other side of the Incision. 
[0006] In US-A-5059206 a barbed elongate fastener 
is disclosed, for placement across a tear in a meniscus. 
The fastener has an elongate axial bore by which it is 
mounted on a needle for delivery to the site where it is 
to be placed. 

SUMMARY OF THE INVENTION 

[0007] It is therefore an aim of the present invention to 
provide a tool which avoids any incidental damage to 
surrounding tissue during repair of torn tissue, such as 
a procedure for repair of the meniscus. The present 
invention is defined in claim 1 below. Dependent daims 
are directed to preferred or optional features of the 
invention. The present invention provides such a tool for 
linearly inserting a resorbable staple into the meniscus. 
In order to insert the staple linearly, the tool indudes 
members, such as longitudinally movable shaft mem- 
bers, which are advanced longitudinally to advance the 
staple, held at the distal ends of the members, linearly 
into the meniscus. To accomplish longitudinal move- 
ment of the members, a pair of squeezable handles can 
be provided, which are movable toward one another to 
move the shafts distally to advance the staple linearly 
into the meniscus. Means may be provided for translat- 
ing movement of the handles into the linear advance- 
ment of the shaft members, in the form or a rack and 
pawl mechanism, which translates the pivotal motion of 
the handles toward each other to longitudinal motion to 
move the shafts distally. 

[0008] The tool of the present invention provides for 
sequential advancement of the staple member in that 
the legs are advanced one at a time. A first leg is 
advanced into position in the tissue, followed by 
advancement of the second leg so that the flexible 
material is positioned across the tear in the meniscus. In 
a preferred embodiment, the first leg is positioned in the 
tissue, the pawl member assodated with the first shaft 
member is disengaged from its rack member to termi- 
nate further advancement of the first leg. The second 
leg member is then advanced into the tissue so that the 
suture material is positioned across the tear. Usually, 
the tool further includes means for releasing the shaft 
members after insertion of the staple to return the 
shafts to their original position so that the tod may be 
withdrawn from the surgical site. 
[0009] In a second embodiment, the device for repair- 
ing torn tissue and muscles of the present invention 
comprises a pair of surgical needles, each of which is 
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engaged with one of a pair of anchoring leg members, 
which essentially comprise absorbable rods having out- 
wardly projecting barbs. Each anchoring leg member is 
secured adjacent a second end opposite the penetra- 
tion end to an absorbable flexible material such as a 
suture which extends between the two anchoring leg 
members. The means of engagement between the nee- 
dles and anchoring leg members allows for a first push- 
ing force applied axially to the needles in a first direction 
to be transmitted to the anchoring leg members to 
advance the anchoring members into the torn tissue, 
while allowing for the release of the needles responsive 
to a second pulling movement applied in an opposite 
direction to the pushing force. The means of engage- 
ment between the needles and anchoring members 
may be provided by a frictional engagement between a 
channel in each of the anchoring members and the nee- 
dles. 

[001 0] The tool of the present invention thus reduces 
the incidental trauma to tissue caused during the inser- 
tion of a staple by providing for linear insertion of the 
staple. The tool expedites the surgical process by pro- 
viding for quick loading of the staple and insuring accu- 
rate placement at the tissue tear. 
[001 1 ] The staple member for use with the tool of the 
present invention preferably includes a pair of anchoring 
leg members constructed with a plurality of outwardly 
directed barb members along their length. The material 
of which the leg members are formed is preferably a 
substantially rigid bioresorbable materia! which allows 
for penetration of the legs into the meniscal tissue. The 
barb members permit forward penetration but restrict or 
prevent reverse movement of the barbs, thereby pre- 
venting the legs from backing out of the tissue after 
placement Preferably the leg members are formed by 
injection molding techniques. 
[0012] The leg members include a longitudinal slot or 
channel which accepts a needle member which is posi- 
tioned at the distal end of each shaft member of the tool 
of the present invention. The leg members are loaded 
onto the needles for placement into the tissue, such that 
the needles penetrate the tissue so that the leg mem- 
bers may be driven behind the needles into position. 
Preferably, the leg members are joined at their rearward 
ends by a flexible material such as a suture. After the 
leg members are secured in the tissue, the needles, and 
the tool, are withdrawn leaving the leg members and 
suture anchored in the tissue. 
[0013] The needles for use with the invention may 
have a uniform cross section, with one of the needles 
being positioned in each channel. In order to provide a 
suitable engagement therebetween, each channel may 
be provided with a narrower uniform cross section suit- 
able to provide a frictional engagement with the needle 
so that a first pushing force applied axially to the nee- 
dles is transmitted to the anchoring members to 
advance the anchoring members into the torn tissue, 
while a second pulling force applied in the opposite 



direction to the pushing force releases the needles from 
their engagement with the anchoring members. 
[001 4] With other embodiments, the needles may sim- 
ilarly have a uniform cross section, and each channel 

5 may taper or narrow to a suitable diameter less than the 
diameter of the needles. The needles may instead be 
tapered in the direction of their sharp, penetration tip, 
and each channel may have a uniform cross section. 
Alternatively, each of the channels may taper or narrow 

w in the direction of the penetration end of the anchoring 
member, and each needle positioned therein may have 
a corresponding taper in the direction of its sharp, pen- 
etration tip. In a further alternative embodiment, each 
needle may be provided with a shoulder, and each 

15 channel may be provided with a uniform cross section 
somewhat wider than the needle positioned therein for 
longitudinal motion of the needle therein. In this embod- 
iment, each anchoring member provides an abutment 
portion around the distal end of the channel against 

20 which the shoulder abuts to provide an abutting relation- 
ship to transmit the pushing force to the anchoring 
members while allowing for easy withdrawal of the nee- 
dles from the anchoring members responsive to move- 
ment rearwards in a direction opposite the pushing 

25 force. 

[0015] With each of the preferred embodiments, the 
barbs of the anchoring member have a tapered conf igih 
ration towards the penetration end of the needles so 
that as the needles are pushed through the tissue, the 

30 barbs easily pass through the tissue with the needlei. 
The configuration of the barbs is such that the anchor- 
ing members pass easily through the tissue in the for- 
ward direction, but are prevented from moving in the 
reverse direction. The barbs are provided to anchor the 

35 device in the tissue. 

[0016] The connection between the anchoring mem- 
bers and the suture may include adhesives, swaging, 
crimping or the like. Preferably, both the suture and the 
anchoring members are constructed of a bioresorbable 

40 material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 7] The foregoing features of the present invention 
45 will become more readily apparent and may be under- 
stood by referring to the following detailed description of 
an illustrative embodiment of device according to the 
present invention, taken in conjunction with the accom- 
panying drawings, in which: 

50 

Rg. 1 illustrates a perspective view of a preferred 
embodiment of the device for applying surgical sta- 
ples according to the present invention; 
Rg. 2 illustrates a top cut-away view of the embod- 
55 imentofRg. 1; 

Rg. 3 illustrates a side cut-away view showing the 

internal frame of the device of Rg. 1 ; 

Rg. 4 illustrates a cut-away side view with the inter- 
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nal frame removed taken along lines 4-4 of Fig. 2; 
Fig. 5 illustrates a side view of the opposite side of 
the device in relation to Figure 3 showing the inter- 
nal frame of the device of Fig. 1 ; 
Fig. 6 illustrates a bottom cut-away view taken s 
along lines 6-6 of Fig. 3; 

Fig. 7 illustrates a top detailed view of the distal end 
of the device of Fig. 1; 

Fig. 8 illustrates a partially cut-away side view of the 
distal end of the device of Fig. 7; 10 
Fig. 9 illustrates a cut-away top view of the distal 
end of the device of Fig. 7; 
Fig. 10 illustrates a perspective view of a repair 
device which can be used with the device of the 
present invention; 15 
Fig. 1 1 illustrates a side view of the connecting 
members of the embodiment of Rg. 10 along with 
their suture interconnection; 
Rg. 12 illustrates a perspective posterior view of 
the muscular structure of the knee; 20 
Rg. 13 illustrates a cut-away perspective view of 
the knee of Fig. 12 along line 13-13 showing the 
device according to Fig. 10 in position during the 
meniscal repair procedure; 

Rg. 14 illustrates a perspective anterior view of the 2s 
knee of Rg. 12 with the device according to Fig. 10 
in position during the meniscal repair procedure; 
Rg. 15 illustrates a side view of one of the connect- 
ing members of the embodiment of Rg. 1 0 showing 
the entry of the needle as it is being inserted into so 
the channel of the connecting member; 
Rg. 16 illustrates a side view of the embodiment of 
Rg. 10; 

Rg. 17 illustrates a side view of another embodi- 
ment of the device of Rg. 1 0; 35 
Rg. 18 illustrates a side view of a further embodi- 
ment of the device of Rg. 10; 
Rg. 19 illustrates a side view of an additional 
embodiment of the device of Rg. 1 0; 
Rg. 20 illustrates a side view of another embodi- 40 
ment of the device of Rg. 10; 
Rg. 21 illustrates a cross-sectional view of the 
embodiments of Figs. 10, and 16-19; and 
Rg. 22 illustrates a cross-sectional view of an addi- 
tional alternative embodiment. 45 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[001 8] Referring in detail to the drawings, in which like so 
reference numerals identify similar or identical elements 
throughout the views, Rg. 1 illustrates a first embodi- 
ment of the staple applying device shown generally as 
10. A housing 12 is provided and encloses an internal 
frame having left and right halves 14 and 16, which are 55 
separated by front and rear spacers 18 and 20 as best 
seen in Rg. 2. Extending outwardly from housing 12 is 
an elongated tubular member 24 which encloses a pair 



of spaced, elongated shafts 26 and 28, as best seen in 
Rgs. 2, 8 and 9. Device 10 is suitable for inserting a 
resorbable meniscal staple 30, which is removably held 
at the distal ends of shafts 26, 28, linearly into torn tis- 
sue such as the meniscus. A handle member 32 is piv- 
otaily movable toward and away handle member 34 to 
move shafts 26, 28 longitudinally as described hereinaf- 
ter to insert meniscal staple 30 linearly into the menis- 
cus. 

[001 9] Tubular member 24 allows the distal meniscal 
staple 30 to be inserted through a small incision in the 
body for placement within the meniscus or other similar 
bodily tissue to be repaired, thus allowing surgical pro- 
cedures to be performed thereon without the need of 
severe incisions in adjacent body tissues. 
[0020] Referring now to Rgs. 2 and 4, a pair of longi- 
tudinally movable elongated rack members 38 and 40 
are positioned between frame halves 14 and 16. A pair 
of spaced pin members 44 project laterally from oppo- 
site sides of racks 38 and 40 through frame halves 14 
and 16. 

[0021] Each pin member 44 slidably extends into an 
elongated slot 48 in frame halves 14 and 16, as shown 
in Rg. 3. Rack 40 is longitudinally movable between an 
initial rearward position, in which pin members 44 abut 
against the rearward shoulder portions 52 of slots 48 as 
shown in Rg. 3 and 5, and a second forward position, in 
which pin members 44 abut against the forward shoul- 
der portions 56 of slots 48. Rack 38 is provided with 
slots 49 similar to slots 48. 

[0022] Shaft 28 extends longitudinally from the for- 
ward end of rack 40 so that shaft 28 moves longitudi- 
nally with rack 40 between an initial rearward position 
and a second forward position. Shaft 28 is attached to 
rack 40 by suitable means 41 such as pins, screws, riv- 
ets or the like which are retained within bores in the cou- 
pling portion 68 of rack 40. Similarly, shaft 26 extends 
longitudinally from the forward end of rack 38, as at cou- 
pling portion 72, so that shaft 26 moves longitudinally 
with rack 38 between an initial rearward position and a 
second forward position. 

0)023] Front spacer 1 8 is provided with a bore through 
which tubular member 24 and shafts 26 and 28 longitu- 
dinally extend. A nose piece 76 located at the front end 
of spacer 18 surrounds tubular member 24, and pro- 
vides additional support for tubular member 24. 
[0024] Handle 32 is pivotally attached between frame 
halves 1 4, 1 6 by a pivot pin 78. A handl e return spring 88 
is connected between the end of a lateral extension 90 
of handle 32 and an anchor pin 92 extending between 
frame halves 14,16 of handle 34. Spring 88 returns han- 
dle 32 from its second position to its first position. 
[0025] A pair of spaced front pawls 94, 95 engage with 
racks 40, 38, respectively, to prevent the rearward 
movement of racks 38, 40. Pawls 94, 95 are pivotally 
mounted between frame halves 14, 16 on a front pawl 
pin 96, which further maintains the spacing between 
pawls 94, 95. A spring member 98 biases the tongue 
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end of pawls 94, 95 upward so that pawls 94, 95 engage 
racks 38, 40. 

[0026] A pair of spaced rear pawls 1 02, 103 individu- 
ally engage with racks 40, 38, respectively to selectively 
cause incremental forward longitudinal movement of 
racks 38, 40 in the direction of arrow A, as described 
hereinafter in relation to Fig. 4, when handle 32 is 
moved toward handle 34. Pawls 102, 103 are pivotally 
mounted between frame halves 14, 16 on a rear pawl 
pin 106, which is adapted to maintain the spacing 
between pawls 102, 103. A spring member 108 biases 
the tongue end of each pawl 102, 103 upward so that 
pawls 102, 103 individually engage its adjacent ratchet 
rack 38, 40. Together, pawls 102, 103 and racks 38, 40 
provide a translating means for translating the pivotal 
motion of handle 32 toward handle 34 to incremental 
longitudinal motion to selectively move shafts 26, 28 
longitudinally. 

[0027] Referring to Fig. 3, a longitudinally movable 
elongated disconnect lever 112 is shown slidably 
mounted along the outer surface of frame half 16. Dis- 
connect lever 1 1 2 is movable via finger pressure, which 
may be applied against a thumb piece 1 13, which may 
extend outside of housing 12 and extend laterally from 
disconnect lever 112. Disconnect lever 112 is provided 
with a pair of spaced, longitudinally aligned, elongated 
slots 114. A shoulder pin 116 extends laterally from 
frame half 16 through each slot 1 14. Together, shoulder 
pins 116 and slots 114 limit the longitudinal movement 
of disconnect lever 1 12 between a forward position as 
shown in Fig. 3, in which pins 116 abut against rear 
shoulder portions of slots 1 14, and a rearward position, 
as indicated by phantom lines 118 in which pins 116 
abut against front shoulder portions of slots 1 1 4. 
[0028] A spring detent 122 extends outwardly from the 
side of frame half 16. Disconnect lever 1 12 is provided 
with a pair of spaced recesses 124 and 126 along its 
lower surface. When disconnect lever 1 12 is moved to 
its first or initial forward position, spring detent 122 
engages with rear recess 124 to retain disconnect lever 
112 in the position shown in Fig. 3. When disconnect 
lever 1 1 2 is moved rearwardly from the forward position 
to the rearward position, detent 122 engages with front 
recess 126 to retain disconnect lever 112 in the rear- 
ward position. 

[0029] Disconnect lever 1 12 is movable between its 
initial position and its second rear position. In the initial 
position as shown in Fig. 3, disconnect lever 112 allows 
both rear pawls 102, 103 to engage racks 40, 38, 
respectively to translate the pivotal motion of handle 32 
toward handle 34 to longitudinal motion to move both 
racks 38, 40 and shafts 26, 28 longitudinally forward. 
Fig. 4 shows rear pawl 102 engaging rack 40. In its sec- 
ond rear position, disconnect lever 1 1 2 disengages right 
rear pawl 102 from rack 40. Thus, the pivotal motion of 
handle 32 toward handle 34 is translated to only move 
rack 38 and shaft 26 longitudinally forward. To achieve 
this disengagement of right rear pawl 102 from rack 40 



a cam shoulder 130 formed on lever 112 is provided 
which engages a disconnect pin 132, which extends lat- 
erally from pawl 1 02, to move the rearward end of pawl 

102 upward. The upward movement of the rearward 
5 end of pawl 1 02 disengages the forward tongue end 1 34 

of pawl 102 from rack 38. 

[0030] Referring to Fig. 5, a longitudinally movable 
elongated release lever 136 is slidably mounted on the 
outer surface of frame half 14. Release lever 136 is 

10 movable via finger pressure applied against a release 
button 138 positioned adjacent the rear of housing 12. 
Release lever 136 is movable longitudinally between an 
initial rear position and a second forward position, as 
indicated by phantom lines 144, and is provided with a 

15 pair of spaced, longitudinally aligned, elongated slots 
146. A shoulder pin 148 extends laterally from frame 
half 14 through each slot 146. Together, shoulder pins 
148 and slots 146 limit the longitudinal movement of 
release lever 136 between a rear position, as shown in 

20 Fig. 5, in which pins 148 abut against forward shoulder 
portions of slots 146, and a forward position, in which 
pins 148 abut against rear shoulder portions of slots 
146. 

[0031] Release lever 136 is movable to its forward 
25 position via finger pressure to disengage front and rear 
pawls 94, 95 and 102, 103 from racks 40, 38. This 
allows racks 38, 40 to be returned rearwardly to their ini- 
tial positions. In order that release lever 1 36 may disen- 
gage pawls 94, 95 and 102, 103 from racks 40, .38, 
30 release lever 1 36 is provided with a pair of spaced cam 
extensions 152, which extend laterally from release 
lever 136. When release lever 136 is moved to its for- 
ward position, cam extensions 152 engage against the 
bottom rearward end portions of pawls 94, 95 and 102, 
35 103 to move the rearward ends of pawls 94, 95 and 102, 

103 upward. This pivots the pawls to disengage the for- 
ward tongue ends of pawls 94, 95 and 102, 103 from 
racks 40, 38 to release the racks 40, 38 for longitudinal 
rearward movement 

40 [0032] Return springs 154 and 160, as seen in Fig. 2, 
are connected to racks 40 and 38, respectively, and pin 
46. Return springs 154 and 160 return racks 38 and 40 
rearwardly to an initial position when pawls 94, 95 and 
102, 103 are disengaged. The movement of racks 38, 

45 40 rearwardly to their initial position returns shafts 26, 
28 to their initial position. When release lever 136 is 
released, a biasing spring 166 returns lever 136 to its 
initial rear position. 

[0033] Referring to Fig. 9, each shaft 26, 28 may be 
50 segmented to include push pin segments 1 74 and push 
bar segments 182 which are ultimately connected to 
elongated needle holders 178. Of course, shafts 26 and 
28 may be single rod-like members if desired. A clip 
member 186 may be provided to join push bars 182 to 
55 needle holders 1 78 in a detachable manner as shown in 
Fig. 8, whereby clip 186 engages and retains a ball 188, 
which extends axially from the rearward end of the nee- 
dle holder 178. 
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[0034] At the distal end of each shaft 26, 28 is an elon- 
gated needle member 190 which extends longitudinally 
from an end portion of each needle holder 178. As 
described in detail below, staple 30 includes a pair of 
resorbable anchor segments 194 joined at their rear 
portions by a resorbable flexible web 198. which may 
preferably be in the form of a suture. Each anchor seg- 
ment 194 may be provided with a plurality of barb-like 
projections 206 for anchoring the staple 30 in the tissue 
to which it is applied. Anchor segment 194 further 
includes an elongated channel or groove along its 
length which receives the needle 190. Each channel 
and needle 190 cooperate so that longitudinal forward 
movement of shafts 26, 28 in the direction of arrow B 
advances anchor segments 194 forwardly. Needles 190 
are releasable from the channels when shafts 26,28 are 
withdrawn longitudinally rearward, thus allowing nee- 
dles 190 to be withdrawn rearwardly from anchor seg- 
ments 194 while staple 30 remains in the tissue. 
[0035] Referring to Fig. 7, the distal end of tubular 
member 24 is provided with a notch 202, which allows 
for loading of staple 30 and further allows visual obser- 
vation of the anchor segments 194 of staple 30 by the 
surgeon during positioning of staple 30 within the 
meniscus to be repaired. Notch 202 provides for rotata- 
ble orientation of tubular member 24 to align staple 30 
with the tear in the meniscal tissue. 
[0036] In use, tubular member 24 is inserted through 
an incision and, with the aid of an endoscope or arthro- 
scopy the surgeon positions the distal tip 204 of tubular 
member 24 adjacent the meniscal tissue to be repaired. 
[0037] When handles 32, 34 are squeezed together, 
both rear pawls 102, 103 are pivoted to move left and 
right ratchet racks 38, 40 longitudinally forward in the 
direction of arrow A, as shown in Fig. 4. Springs 108 
bias the forward ends of pawls 102, 103 upward, caus- 
ing pawls 102, 103 to engage with ratchet racks 38, 40. 
Consequently, the forward motion of rear pawls 102, 
103 causes ratchet racks 38, 40 to move distal ly forward 
under the influence of the forward pivotal movements of 
pawls 102, 103. As may be appreciated forward pawls 
94, 95, which remain engaged with racks 38, 40 during 
the return motion of handle 32, prevent rack return 
springs 154, 160 from prematurely moving racks 38, 40 
rearwardly as handles 32, 34 are repeatedly squeezed 
and released to incrementally advance ratchet racks 38, 
40 longitudinally forward. 

[0038] In the initial position of shafts 26, 28, one nee- 
dle 190 is positioned ahead of the other needle 190 so 
that movement of ratchet racks 38, 40 causes one 
anchor segment 194 of staple 30 to advance linearly 
ahead of the other anchor segment 194. After sufficient 
distal movement of the shafts 26, 28 to position the first 
anchor segment 194 fully into the meniscal tissue, dis- 
connect lever 112 may now be actuated rearwardly 
under the influence of finger pressure from its initial 
position to its second rearward position to disengage 
right rear pawl 1 02 from ratchet rack 40. As discussed in 



detail above, spring detent 122 retains disconnect lever 
112 in its initial position and its second position. Conse- 
quently, further squeezing of handle 32 toward handle 
34 will only cause distal forward longitudinal movement 

5 of left ratchet rack 38 to linearly advance the trailing 
anchor segment 194 into the meniscus. The disengage- 
ment of right rear pawl 102 from ratchet rack 40 pre- 
vents further longitudinal movement of the first anchor 
segment 194 linearly into the meniscus. 

10 [0039] After both anchor segments 194 are inserted 
and anchored in the desired position by the barb-like 
projections 206 with web 198 positioned accurately 
across the tear in the meniscus, release button 138 may 
be pressed inwardly to disengage front and rear pawls 

is 94, 95, and 103 from ratchet racks 38, 40 and thereby 
allow ratchet racks 38, 40 to move rearward to their orig- 
inal initial position under the influence of return springs 
154, 160. 

[0040] Pressing inward on release button 1 38 causes 
20 release lever 136 to move cfistally forward and causes 
lateral cam extensions 152 to engage against the rear- 
ward portions of pawls 94, 95 and 103 and rotate pawls 
94, 95 and 103 to disengage their forward tongue ends 
from racks 38, 40, thus allowing return springs 154, 160 
25 to return racks 38, 40 and shafts 26, 28 longitudinally to 
their initial position. 

[0041] Return of shafts 26, 28 to their initial position 
pulls the needles 190 rearwardly out of the channels of 
anchor segments 194 and withdraws needles 190 from 
30 the tissue. The barb-like projections 206 along anchor 
segments 194 retain staple 30 in the meniscus, with 
web 198 held across the tear in the meniscus. Tibular 
member 24 may then be withdrawn from the incision. 
[0042] Turning now to Fig. 1 0 , there is shown an alter- 
as nate embodiment of the repair device 300 of the present 
invention. Repair device 10 generally comprises a pair 
of needles 302, preferably constructed of stainless steel 
or other surgical grade metal alloy, having a sharp tip 

303 at one end to facilitate penetration through tissue, 
40 and a blunt end 305 at the other end. In this embodi- 
ment along with the other preferred embodiments 
described hereafter, the length of each needle is 
between 6 inches and 10 inches. However, this is not 
intended to be limiting, as clearly needles of various 

45 lengths may be utilized. 

[0043] Engaged with needles 302 are a pair of anchor- 
ing or connecting leg members 304 which are similar to 
anchor segments 194 described above. Anchoring 
members 304 are constructed of a bioresorbable mate- 

50 rial, such as homopolymers and copolymers of lactide, 
glycoikie, polydioxanone, trimethylene carbonate, poly- 
ethylene oxide or other bioabsorbable materials or 
blends of these copolymers. Preferably, the anchoring 
members 304 are injection molded and are formed of a 

55 copolymer of lactide and glycolide. Anchor members 

304 are linked by a flexible material 306 such as a 
suture, also constructed of a bioresorbable material, 
such as a lactide/gtycoiide copolymer. Flexible material 
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306 is similar to web 198 described above and allows 
for movement of anchoring members 304 with respect 
to one another. Anchor members 304 of this embodi- 
ment, along with the other preferred embodiments 
described hereafter, preferably have a length of $ 
between about 0.25 inch and 2 inches. However, this is 
not intended to be limiting as clearly anchor members of 
various lengths may be utilized. Flexible material 306 of 
this embodiment, along with the other preferred embod- 
iments described hereafter, preferably has a length of 
between about 0.25 inch and 2 inches. Likewise, this is 
not intended to be limiting as clearly flexible material of 
various lengths may be utilized. 
[0044] Needles 302 provide a piercing means that is 
engaged with anchor members 304 as discussed in 
detail hereafter so that a pushing force applied axially to 
needles 302 in a first direction is transmitted to anchor 
members 304 to advance anchor members 304 into the 
torn tissue, while a second pulling force applied in the 
opposite direction to the initial pushing force releases 
needles 302 from their engagement with anchoring 
members 304. As best seen in Fig. 1 1 , anchor members 
304 are secured to suture 306 as at joint 307 by suitable 
means such as insert molding. 
[0045] Anchor members 304 are provided with an 
anchoring means in the form of a plurality of barb-like 
projections 308 which serve to anchor device 300 in the 
tissue to be repaired. Barbs 308 have a tapered shape 
to allow anchor members 304 to be pushed through tis- 
sue or muscle, such as the menisci of the knee, in a first 
forward direction and to prevent anchor members 304 
from traveling in a reverse or opposite direction. As may 
be appreciated, barb-like projections 308 may taper 
rearwardiy toward the penetration end of anchoring 
members 304 to facilitate movement of tissue anchoring 
members 304 fbrwardly through the tissue. Although as 
shown in Fig. 10 six barbs 308 are provided, any 
number may be provided, so long as the barbs pene- 
trate the tissue to anchor the device 300. Similarly, with 
the other embodiments hereafter described, the number 
of barbs is also six, although any number of barbs may 
likewise be provided, so long as the barbs penetrate the 
tissue to anchor the device. 

[0046] Referring to Fig. 1 1 , each anchor member 304 
is provided with a channel 310 which may extend later- 
ally into the body of each anchor member 304 along the 
length of anchor member 304. Preferably, each channel 
310 has a cross section which may be circular. Further, 
as shown in detail in Fig. 21. it is preferred that each 
channel 310 intersect with one of the sides of anchor 
member 304 so that each channel 310 may be exposed 
narrowly along its longitudinal length to reduce the 
thickness of each anchor member 304. As best shown 
in Fig. 10, one of the needles 302 is positioned longitu- 
dinally in each of the channels 310, and may be 
retained therein, exposed along the open length of 
channel 310. Alternatively, as shown in detail in Fig. 22, 
the channel may instead be a bore 313 that extends lon- 



gitudinally through the body 304' of each anchor mem- 
ber. Referring to Fig. 1 5, channel 310 allows for needles 
302 to be inserted in anchor member 304 in the direc- 
tion of arrow 31 1 so that the sharp penetration tip 303 of 
needle 302 protrudes outwardly from the body of anchor 
member 304 as shown in Fig. 10 to provide a penetra- 
tion end for anchor member 304. 
[0047] As shown in Fig. 1 1 , channel 31 0 extends lon- 
gitudinally from the trailing or distal end 312 of each 
anchor member 304 opposite the penetration or proxi- 
mate end of each anchor member 304. A means of 
engagement is provided between needles 302 and 
anchoring members 304 so that anchoring members 
304 may be carried forward by needles 302 as they are 
inserted forward into the tissues of the body. The means 
of engagement may be provided by a frictional engage- 
ment between channel 310 in anchoring members 304 
and the needle 302 positioned longitudinally therein. In 
this embodiment, each channel 310 may have a uniform 
cross section, and needles 302 may likewise have a uni- 
form cross-section, with each channel 310 having a nar- 
rower uniform cross section to provide a frictional 
engagement with needle 302 therein. Consequently, a 
first pushing force applied axially to the needles 302 is 
transmitted to anchoring members 304 to advance 
anchoring members 304 into the torn tissue, while a 
second pulling force applied in the opposite direction to 
the pushing force releases the needles from their 
engagement with the anchoring members. The pulling 
force applied rearwards to needles 302, overcomes the 
frictional engagement between needles 302 and anchor 
members 304, thus releasing needles 302 from the 
anchoring members 304. 

[0048] Fig. 12 illustrates the muscular and ligament 
structure of the knee 320, including the pertinent com- 
ponents of the knee to which the present invention is 
directed. As is well known, the femur 322 is joined to 
tibia 324 and fibula 326 by muscles, tendons and liga- 
ments, and these bones are separated and cushioned 
by the medial meniscus 328 and lateral meniscus 330. 
Condyles 332 of femur 322 rest on the menisci, and the 
bones are joined and supported by anterior cruciate lig- 
ament 334, ligament of Wrisberg 338, posterior cruciate 
ligament 336, and transverse ligament 338 (see Fig. 
14). The joint capsule is formed by tibial collateral liga- 
ment 340 and fibular collateral ligament 342. 
[0049] Figs. 13 and 14 illustrate the device 300 of the 
present invention in use, with Fig. 13 showing knee 320 
along lines 13-13 of Fig. 12. During arthroscopic sur- 
gery, a surgeon will make an incision in the skin and tis- 
sue in the area of the knee to be repaired. The lateral 
meniscus 330 of a knee 320 having a tear 344 is 
repaired with the present invention by inserting the 
device and pushing needles 302 through the meniscus 
on one side of the tear, and through the torn region. The 
engagement between needles 302 and anchor mem- 
bers 304 advances anchor members 304 and their 
barb-lite projections 308 into the tissue as needles 302 
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are pushed forward in a first direction along the axis of 
the needies. Continued pushing on needles 302 will 
advance anchor members 304 into the tissue and 
suture 306 across the tear. 

[0050] When flexible member 306 becomes substan- s 
tially flush with meniscus 330 and is pulled taut, pushing 
is discontinued. Barbs 308 of anchor members 304 
anchor the device in the meniscus 330 and prevent the 
device from backing off, so that tear 344 is maintained in 
an abutting relationship against itself to facilitate heal- 10 
ing. 

[0051] Needles 302 may then be removed from 
anchoring members 304 by a second pulling motion 
applied to the needles in the opposite direction to the 
pushing force, thus releasing needles 302 from the is 
anchoring members 304 while allowing anchor mem- 
bers 304 to remain in position in the tissue of the body 
with suture 306 substantially flush with meniscus 330. 
Consequently, tear 344 is maintained in Hs abutting rela- 
tionship against itself to facilitate healing. The material 20 
of which anchor members 304 and suture 306 are con- 
structed are preferably bio- resorbable materials that are 
resorted at a rate which is slow enough to facilitate 
healing of the tear in the tissue. After removal of needles 
302, the incision is stitched closed. 25 
[0052] Turning now to Fig. 17, another embodiment 
350 of the invention is shown. Device 350 includes a 
pair of elongated needles 302, a pair of elongated 
anchor members 352 similar to anchor members 304 
that are joined by a flexible member or suture 306. Barb- 30 
like projections 308 protrude from anchor members 
352. Device 350 also includes an elongated channel 
354 that extends laterally into each anchor member 352 
from the trailing or distal end 312 opposite the penetra- 
tion or proximate end 356 of each anchor member 352. 35 
One of the needles 302 is positioned longitudinally in 
each of the channels 354. Needles 302 are provided 
with an essentially constant diameter, while channel 
354 tapers or narrows in the direction of the penetration 
end 356 to a cross sectional area somewhat less than 40 
the diameter of needles 302. Accordingly, anchor mem- 
bers 352 and needles 302 may be provided with a suit- 
able frictional engagement that is sufficient to allow 
anchor members 352 and their barb-like projections 308 
to be advanced into the tissue as needles 302 are 45 
pushed forward in a first direction. The frictional 
engagement between anchor members 352 and nee- 
dles 302 may be overcome by a second pulling force 
applied to needles 302 in the opposite direction as the 
pushing force while allowing anchor members 352 to so 
remain in position in the tissue of the body with the 
suture 306 contacting the tissue adjacent the tear. 
[0053] Referring to Fig. 18, there is shown a further 
embodiment 360 of the device of the present invention. 
Device 360 includes a pair of elongated needles 302, a ss 
pair of elongated anchor members 362 similar to elon- 
gated anchor members 304 that are joined by a flexible 
member or suture 306 barb-like projections 308. As 



shown in the figure, device 360 also includes an elon- 
gated channel 364. Channel 364 has an essentially 
constant cross sectional area, and needles 302 taper or 
narrow in the direction of their penetration ends 303. 
[0054] Turning now to Fig. 19, an additional embodi- 
ment 370 of the present invention is shown. Device 370 
similarly includes a pair of elongated needles 302 a pair 
of elongated anchor members 372 that are joined by a 
flexible member or suture 306 and a plurality of barb-like 
projections 308. As shown in the figure, device 370 also 
includes an elongated channel 374 that extends later- 
ally into each anchor member 372. Each channel 374 
may taper or narrow from the trailing or distal end in the 
direction of the penetration end of the anchor member, 
and each needle 302 has a corresponding taper in the 
direction of its sharp penetrating tip 303. When needle 
302 is pushed in the axial direction, needle 302 and 
anchor member 372 have an abutting relationship along 
the length of channel 374, which evenly transmits the 
pushing force applied to needle 302 to anchor member 
372. 

[0055] Referring to Fig. 20. a further embodiment 380 
of the present invention is shown. Device 380 includes a 
pair of elongated needles 302, a pair of elongated 
anchor members 382 similar to elongated anchor mem- 
bers 304 that are joined by a flexible member or suture 
306 and include a plurality of barb-like projections 308. 
[0056] As shown in the figure, device 380 also 
includes an elongated channel 384 that extends later- 
ally into each anchor member 382 from the trailing or 
distal end 386. Each channel 384 may have an essen- 
tially constant cross section, and each needle 302 may 
be provided with a shoulder 388 a suitable distance 
from its sharp penetration tip 303. Trailing end 386 pro- 
vides an abutment surface against which shoulder 388 
may abut. When needles 302 are pushed in the axial 
direction, shoulders 388 abut against trailing end 386, 
thus allowing the pushing force applied to needle 302 to 
be transmitted to anchor members 382. 
[0057] The claims which follow identify embodiments 
of the invention additional to those described in detail 
above. 

Claims 

1. A surgical instrument (10) for applying a surgical 
fastener (30) to torn tissue, said fastener including a 
first leg (194) and a second leg (194) joined by a 
flexible material (198), said instrument comprising: 

a handle mechanism (32, 34) including at least 
one movable member (32); 
an elongate body portion (24) with a distal end; 
means (190) for releasably engaging said fas- 
tener such that the fastener is held at the distal 
end of the body portion, characterized by the 
first and second legs being held aligned with 
the long axis of the body portion; and 
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means (38, 40) positioned in said body portion 
for advancing said first leg of said fastener into 
said tissue, and subsequently advancing said 
second leg of said fastener into said tissue, 
along a line of advance which corresponds to 5 
the length direction of the respective fastener 
leg and the long axis of the body portion, said 
means for advancing being responsive to 
movement of said handle mechanism. 

10 

2. A surgical instrument as claimed in claim 1 and 
comprising 

means (38) for releasing said advancing 
means to linearly retract said engaging means 15 
to release said fastener, said fastener being 
positioned in said torn tissue. 

3. A surgical instrument according to claim 1 or 2 
wherein first (38) and second (40) advancing 20 
means incrementally advance said first and second 
legs of said fastener, respectively. 

4. A surgical instrument according to claim 3 as 
dependent on claim 2, wherein said releasing 2s 
means simultaneously releases said first and sec- 
ond advancing means. 

5. A surgical instrument according to claim 3, as 
dependent on claim 2, wherein said releasing 30 
means releases said first advancing means prior to 
releasing said second advancing means. 

6. A surgical instrument according to any one of 
claims 1 to 5, wherein said fastener engaging 35 
means (190) tapers at a distal end to a sharpened 
point to facilitate penetration of said tissue. 

7. A surgical instrument according to any one of the 
preceding claims, wherein said advancing means 40 
comprises a ratchet mechanism (38, 40) for incre- 
mentally advancing said fastener into said tissue. 

8. A surgical instrument according to any one of the 
preceding claims, wherein said advancing means 45 
comprises a pair of shafts (26, 28) extending from a 
handle mechanism to said fastener engaging 
means. 

9. A surgical instrument according to claim 8 as so 
dependent on claim 7, said ratchet mechanism 
cooperating with said shafts for incrementally 
advancing said fastener engaging means in 
response to movement of said handle mechanism. 

55 

10. A surgical instrument according to claim 9, wherein 
said ratchet mechanism includes a pair of rack 
members (38, 40) attached to each of said shafts 



and a pair of pawl members (102, 103) attached to 
said handle mechanism for engaging said rack 
members. 

11. A surgical instrument according to any one of 
claims 7, 9 or 10 as dependent on claim 2, wherein 
said release means disengages said ratchet mech- 
anism. 

12. A surgical instrument according to claim 2, or any 
one of the preceding claims as dependent on claim 
2, said release means including biasing means 
(154, 160) for retracting said advancing means. 

13. A surgical instrument according to any one of the 
preceding claims, wherein the body portion com- 
prises an outer tubular member (24) and said 
advancing means comprises a pair of elongate rod 
members (26, 28) housed within the tubular mem- 
ber. 

14. A surgical instrument as claimed in any one of the 
preceding claims, in combination with a tissue 
repair device for repairing a torn tissue in a patient, 
the repair device (300) comprising: 

a pair of tissue anchoring members (304); 
a flexible member (306) interconnecting said 
anchoring members; 

a channel (310) extending over a length of 

each anchoring member; and 

a needle (302) positioned in each channel. 

15. The instrument and device of claim 14, wherein 
each channel tapers in the direction of the penetra- 
tion end of said needles. 

16. The instrument and device of claim 14, wherein 
each channel has an essentially uniform cross sec- 
tion. 

17. The instrument and device of claim 14, 15 or 16, 
wherein each needle includes a shoulder (388) for 
engaging an end of said anchoring member oppo- 
site the penetration end. 

1a The instrument and device of any one of claims 14 
to 17, wherein said flexible member (306) com- 
prises a resorbable suture. 

19. The instrument and device of any one of claims 14 
to 18, wherein said anchoring members include a 
plurality of barb-like portions (308) disposed along 
a length of said anchoring member. 

PatentansprQche 

1. Chirurgisches Instrument (10) zum Anbringen 
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eines chirurgischen Befestigers (30) an gerissenem 
Gewebe, wobei der Befestiger ein erstes Bein (194) 
und ein zwertes Bein (194) aufweist, die durch ein 
biegsames Material (198) verbunden sind, wobei 
das Instalment umfaBt: 5 

einen Griffmechanismus (32, 34) mit zumin- 
dest einem bewegbaren Element (32); 



einen langgestreckten Kdrperbereich (24) mit 
einem distalen Ende; 

eine Einrichtung (190), um losbar so mit dem 
Befestiger in Eingriff zu treten, daB der Befesti- 
ger an dem distalen Ende des Korperbereichs 
gehalten wird, dadurch gekennzeichnet, daB 
die ersten und zweiten Beine in Ausrichtung 
mit der Langsachse des Korperbereichs gehal- 
ten werden; und durch 

eine Einrichtung (38, 40), die in dem Kdrperbe- 
reich positioniert ist, um das erste Bein des 
Befestigers in das Gewebe vorzurucken, und 
nachfolgend das zweite Bein des Befestigers in 
das Gewebe entlang einer VorrQcWinie vorzu- 
rucken, die der Lflngsrichtung des entspre- 
chenden Befestigerbeins und der 
Langsrichtung des Korperbereichs entspricht, 
wobei die Einrichtung zum VorrQcken auf eine 
Bewegung des Griffmechanismus anspricht. 

2. Chirurgisches Instrument nach Anspruch 1 und 
umfassend 

eine Einrichtung (38) fur das Losen der Vor- 
rQckeinrichtung, um die Eingrrffseinrichtung 
zum Losen des Befestigers geradiinig zurQck- 
zuziehen, wobei der Befestiger in dem gerisse- 
nen Gewebe positioniert ist. 

3. Chirurgisches Instrument gemaB Anspruch 1 Oder 
2, wobei erste (38) und zweite (40) VorrGckeinrich- 
tungen schrrttweise die ersten und zweiten Beine 
des Befestigers jeweils vorrQcken. 

4. Chirurgisches Instrument gemaB Anspruch 3, 
sofern dieser von Anspruch 2 abhangig ist, wobei 
die Loseeinrichtung gleichzertig die erste und 
zweite VorrQckeinrichtung lost. 

5. Chirurgisches Instrument gemaB Anspruch 3, 
sofern dieser von Anspruch 2 abhangig ist, wobei 
die Loseeinrichtung die erste VorrQckeinrichtung 
vor dem Losen der zweiten VorrQckeinrichtung tost 

6. Chirurgisches Instrument gemaB einem der 
AnsprQche 1 bis 5, wobei die Befestigereingriffsein- 
richtung (190) sich an einem distalen Ende zu einer 
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scharfen Sprtze verjungt um das Durchdringen des 
Gewebes zu erleichtem. 

7. Chirurgisches Instrument gemaB einem der vorher- 
gehenden AnsprQche, wobei die VorrQckeinrich- 
tung einen Ratschenmechanismus (38, 40) zum 
schrittweisen VorrQcken des Befestigers in das 
Gewebe umfaBt 

8. Chirurgisches Instrument nach einem der vorher- 
gehenden AnsprQche, wobei die VorrQckeinrich- 
tung ein Paar von Schaften (26, 28) umfaBt, die 
sich von einem Griffmechanismus zu der Bef estige- 
reingrrffseinrichtung erstrecken. 

9. Chirurgisches Instrument gemaB Anspruch 8, 
sofern dieser von Anspruch 7 abhangig ist, wobei 
der Ratschenmechanismus mit den Schaften 
zusammenwirkt, um die Befestigereingriffseinrich- 
tung in Antwort auf eine Bewegung des Griffme- 
chanismus schrittweise vorzurucken. 

10. Chirurgisches Instrument gemaB Anspruch 9, 
wobei der Ratschenmechanismus ein Paar von 
Zahnstangenelementen (38, 40) aufweist die an 
jedem der Schafte angebracht sind, und ein Paar 
von Klinkenelementen (102, 103), die an dem Griff- 
mechanismus angebracht sind, um mit den Zahn- 
stangenelementen in Eingriff zu treten. 

11. Chirurgisches Instrument gemaB einem der 
AnsprQche 7, 9 Oder 10, sofern diese von Anspruch 
2 abhangig sind, wobei die Loseeinrichtung den 
Zahnstangenmechanismus ausrQckt 

12. Chirurgisches Instrument gemaB Anspruch 2 oder 
einem der vorhergehenden AnsprQche, sofern 
diese von Anspruch 2 abhangig sind, wobei die 
Loseeinrichtung eine Vorspanneinrichtung (154, 
160) zum ZurQckziehen der VorrQckeinrichtung auf- 
weist. 

1 3. Chirurgisches Instrument gemaB einem der vorher- 
gehenden AnsprQche, wobei der Kdrperbereich ein 
auBeres rohrenformiges Element (24) aufweist und 
die VorrQckeinrichtung ein Paar von langgestreck- 
ten Stangenelemertten (26, 28) aufweist die in dem 
rohrenformigen Element aufgenommen sind. 

14. Chirurgisches instrument gemaB einem der vorher- 
gehenden AnsprQche, in Verbindung mit einer 
Gewebereparatureinrichtung, um ein gerissenes 
Gewebe in einem Patienten zu reparieren, wobei 
die Reparatureinrichtung (300) umfaBt: 

ein Paar von Gewebeverankerungselementen 
(304); 
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ein biegsames Element (306), das die Veran- 
kerungselemente verbindet; 

eine Rinne (310), die sich Ober eine Ldnge 
jedes Verankerungselementes erstreckt; und $ 

eine Nadel (302), die in jeder Rinne positioniert 
ist 

15. Instrument und Einricbtung gemaB Anspruch 14, io 
wobei sich jede Rinne in der Richtung des Durch- 
dringungsendes der Nadeln verjGngt 

16. Instrument und Einricbtung gemaB Anspruch 14, 
wobei jede Rinne einen im wesentlichen gleichma- is 
Bigen Querschnitt besrtzt. 

17. Instrument und Einricbtung gemaB Anspruch 14, 
15 Oder 16, wobei jede Nadel eine Schulter (388) 
aufweist urn mit einem Ende des Verankerungsele- 20 
mentes entgegengesetzt dem Durchdringung- 
sende in Eingriff zu treten. 

18. Instrument und Einrichtung gemaB einem der 
Anspruche 1 4 bis 1 7, wobei das biegsame Element 25 
(306) ein resorbieibares NahtmateriaJ umfaBt. 

19. Instrument und Einrichtung gemaB einem der 
AnsprQche 14 bis 18. wobei die Verankerungsele- 
mente eine Mehrzahl von widerhakenahnlichen 30 
Bereichen (308) aufweisen, die entlang einer 
Lange des Verankerungselements angeordnet 
sind. 

Revendicatlons 35 

1 . Instrument chirurgical (1 0) pour appliquer une atta- 
che chirurgicale (30) a du tissu d6chir6, ladite atta- 
che incluant une premiere branche (194) et une 
seconde branche (194) relives par un materiau 40 
flexible (198), I edit instrument comportant : 

un mecanisme de poignee (32, 34) incluant au 
moins un element mobile (32) ; 
une portion de corps oblongue (24) avec une 45 
extr6mite distale ; 

un moyen (190) pour venir reiachablement en 
prise avec ladite attache, de telle sorte que 
I'attache est tenue a rextremite distale de la 
portion de corps, caracterise en ce que les pre- so 
mifcre et seconde branches sont maintenues 
en aiignement avec I'axe long de la portion de 
corps ; et 

un moyen (38, 40) positionne dans ladite por- 
tion de corps pour faire avancer ladite premiere 55 
branche de ladite attache dans ledit tissu, et 
pour faire avancer ensuite ladite seconde bran- 
che de ladite attache dans (edit tissu, le long 



d'une ligne d'avancement qui correspond a la 
direction en longueur de la branche d'attache 
respective et a I'axe long de la portion de 
corps, ledit moyen d'avancement r6agissant a 
un mouvemerrt dud'rt mecanisme de poign6e. 

2. Instrument chirurgical selon la revendication 1 et 
comportant : 

un moyen (38) pour liberer ledit moyen d'avan- 
cement afin de r6tracter lineairement ledit 
moyen cfengagement pour Iib6rer ladite atta- 
che, ladite attache 6tant posrtionnee dans ledit 
tissu d6chire. 

3. Instrument chirurgical selon la revendication 1 ou 2, 
ou les premier (38) et second (40) moyens d'avan- 
cement font avancer par increments lesdites pre- 
miere et seconde branches de ladite attache, 
respect ivement. 

4. Instrument chirurgical selon la revendication 3. 
dependant de la revendication 2, ou ledit moyen de 
liberation libSre simuKanement lesdits premier et 
second moyens d'avancement 

5. Instrument chirurgical selon la revendication 3, 
dependant de la revendication 2, ou ledit moyen de 
liberation libere ledit premier moyen d'avancement, 
avant de liberer ledit second moyen d'avancement. 

6. Instrument chirurgical selon I'une des revendica- 
tions 1 a 5, ou ledit moyen d'engagement d'attache 
(1 90) diminue a une extremite distale en une pointe 
affOtee pour faciliter la penetration a travers ledit 
tissu. 

7. Instrument chirurgical selon I'une des revendica- 
tions precedentes, ou ledit moyen d'avancement 
comprend un mecanisme cfencliquetage (38, 40) 
pour faire avancer par increments ladite attache 
dans ledit tissu. 

8. Instrument chirurgical selon I'une des revendica- 
tlons precedentes, ou ledit moyen d'avancement 
comprend une paire cfarbres (26, 28) s'6tendant 
depuis un mecanisme de poignee audit moyen 
d'engagement d'attache. 

9. Instrument chirurgical selon la revendication 8, 
dependant de la revendication 7, ou ledit meca- 
nisme d'encliquetage coopere avec lesdits arbres 
pour faire avance par increments ledit moyen 
d'engagement d'attache, en reponse a un mouve- 
merrt dudit mecanisme de poignee. 

10. Instrument chirurgical selon la revendication 9, 0C1 
ledit mecanisme d'encliquetage comporte une 
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paire d'eiements de cr6maillere (38, 40) fixes k 
chacun desdits arbres et une paire dements de 
cliquet (102, 103) fixes audit mecanisme de poi- 
gn6e. pour venir en prise avec lesdits elements de 
cr6mailiera 

11. Instrument chirurgical selon Tune des revendica- 
tions 7, 9 ou 10, dependant de la revendication 2, 
ou ledit moyen de liberation met hors prise ledit 
mecanisme d'encliquetage. 

12. Instrument chirurgical selon la revindication 2 ou 
I'une des revendications precederrtes dependant 
de la revendication 2, ou ledit moyen de liberation 
comprend un moyen de solicitation (154, 160) pour 
retirer ledit moyen d'avancement 

13. Instrument chirurgical selon I'une des revendica- 
tions precederrtes, ou la portion de corps comprend 
un cement tubulaire exterieur (24) et ledit moyen 
d'avancement comprend une paire dements de 
tige oblongs (26, 28), loges dans lament tubu- 
laire. 

14. Instrument chirurgical selon I'une des revendica- 
tions precedentes, en combinaison avec un dispo- 
sitrf de reparation de tissu pour r£parer un tissu 
d6chir6 d'un patient le dispositif de reparation 
(300) comprenarrt : 

une paire d'eiements d'ancrage de tissu (304) ; 
un element flexible (306) irtterconnectarrt les- 
dits elements d'ancrage ; 
un canal (310) s'etendant sur une longueur de 
chaque element d'ancrage ; et 
une aiguille (302) positionn6e dans chaque 
canal. 

15. Instrument et dispositif selon la revendication 14, 
ou chaque canal retrecit dans la direction de I*extr6- 
mrte de penetration desdites aiguilles. 

16. Instrument et dispositif selon la revendication 14. 
ou chaque canal a une section transversals sensi- 
Wement uniforme. 

17. Instrument et dispositif selon les revendications 14, 
15 ou 16, ou chaque aiguille presents un epaule- 
ment (388) pour venir en prise avec une extr6mite 
dudit element d'ancrage opposes k I'extremite de 
penetration. 

18. Instrument et dispositif selon I'une des revendica- 
tions 14 e 17, oO ledrt 6l6ment flexible (306) com- 
prend un f il de suture resorbable. 

19. Instrument et dispositif selon I'une des revendica- 
tions 14 a 18, ou lesdits elements d'ancrage com- 



prennent plusieurs portions formant barbes (308) 
disposees sur la longueur dudit element d'ancrage. 
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